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ABSTRACT
This article examines the adaptation and biomedical transition of people
living with HIV (PLHIV) to antiretroviral treatment (ART) in Burkina Faso.
The study employs a representative sample of 3625 randomly selected
patients. Subjective and objective measures of health and their
predictors are compared for short-term (≤24 months) versus longer-term
ART adherents (>24 months) in a cohort study. Subjective health is
measured as Likert scale self-rating and objective health as CD4 count.
The results show that subjective and objective health capture diﬀerent
aspects of adaptation to ART: 90% of the short-term and 94% of the
longer-term patients give a subjective health rating of at least good,
while the objective measure of good health is higher among longer-
term (42%) compared to short-term patients (27%). For subjective
health, short-lived pleasures are predictors among short-term adherents
while economic characteristics are determinants among longer-term
patients. Meanwhile, objective health is associated with factors that
determine ART adherence (i.e. participating in self-help groups). To
achieve a wholistic resilience management that caters to the needs of
PLHIV, we need to acknowledge adaptation to the disease and to ART
and design health programs, in particular in developing countries, away
from one-size-ﬁts-all solutions to stage-of-disease speciﬁc support.
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Introduction
People living with HIV (PLHIV) can now adapt to the disease and enjoy a long and healthy life by
adhering to antiretroviral treatment (ART). Recent studies show that patients transit from an early
period of disruptive psychological and physical trauma to a stable long-term state of good health
(Baranov, Bennett, & Kohler, 2015; Thornton, 2012). This process involves changes in priorities,
values and objectives in life between the early phase of uncertainty and fear about survival, and
the mature phase after securing survival and reincorporating into society (Russell & Seeley, 2010;
Russell et al., 2007). While confronting a life-threatening disease is unsettling and transformative,
the literature on adaptation explains that people ﬁrst react strongly to negative health shocks but
revise to conventional levels of wellbeing over time (Albrecht & Devlieger, 1999). To date, there is
scarce evidence on how subjective and objective measures of health are shaped throughout the course
of the transition phase, and there is even less evidence about the role of socio-economic correlates in
the adaptation process.
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This paper investigates how patients cope and adapt to the life-threating diagnosis of HIV in a
resource-poor setting. We assess whether there are shifts in subjective and objective measures of
health and their associated socio-economic determinants. Changes in both health measures are con-
trasted since the adjustment processes are likely to be diﬀerent as the indicators capture diﬀerent
aspects of wellbeing.
Three general reasons guide the research on subjective and objective measures of health. First, both
measures have become an important goal of public policies and a non-negligible criterion for resource
allocation in health care (Dolan&Kahneman, 2008). Second, existing evidence has demonstrated that
measures of health and wellbeing are credible predictors of economic activity and biological out-
comes. Indicators of subjective health and wellbeing have enhanced our understanding of unemploy-
ment, inﬂation, gross domestic product, social capital, migration, social relationships, and related
areas (Di Tella, MacCulloch, & Oswald, 2001; Dolan & Kahneman, 2008). Similar studies have
found a strong association between subjective and objective measures with health conditions such
as mortality, severity of mental disorders, disability, intensity and prevalence of chronic diseases,
medical expenses and utilization, stress, and physical functioning (Benjamins, Hummer, Eberstein,
& Nam, 2004; Doiron, Fiebig, Johar, & Suziedelyte, 2015; Jylhä, 2009; Wu et al., 2013). Yet, the
ﬁndings have to be interpreted knowing that the ratings of subjective health may vary across patients’
understanding, believes and sociocultural context even within one country. Third, the success in pre-
dicting health outcomes has encouraged research on the underlying determinants that predict subjec-
tive health (Addai & Adjei, 2014; Koelmeyer, English, Smith, & Grierson, 2014).
The leading theories on hedonic adaptation and response shift provide a rationale why PLHIVmay
adapt to the disease over time. First, hedonic adaptation involves the reaction and judgment of indi-
viduals to negative or positive stimuli according to their own histories that act as reference points of
comparison (Frederick & Loewenstein, 1999). The phenomenon conceptualizes that a person who
undergoes a negative (health) shock could adapt to the situation so that the new poorer state does
not translate into lower subjective health in the long-term (Dolan & Kahneman, 2008). A host of
research conﬁrms the presence of hedonic adaptation in diverse areas of wellbeing demonstrating
that life shocks can have small impacts on happiness (Oswald & Powdthavee, 2008). There is also evi-
dence of hedonic adaptation inmany areas of health such as disability, chronic illnesses, and long-term
treatments. In a longitudinal study, patients with prior heart histories were less likely to report worse
subjective health when they experienced a new heart problem compared to ﬁrst-time patients (Wu,
2001). In a similar vein, a study on patients of haemodialysis shows that they are happier than the pre-
dictions of healthy individuals (Riis et al., 2005).Moreover, people with a new sudden physical disabil-
ity initially report aversion to work, but over time, they return to their initial level of wellbeing at a rate
of about 30–50% (Schwartz, Andresen, Nosek, & Krahn, 2007). Andmore recently, it has been shown
that women adapt to breast cancer in terms of health-quality (Tessier, Blanchin, & Sébille, 2017).
Second, response shift is a phenomenon closely related to hedonic adaptation (Schwartz & Spran-
gers, 2000). Response shift conceptualizes that life priorities and expectations are updated and reca-
librated after new life circumstances (Postulart & Adang, 2000; Schwartz & Sprangers, 1999; Sharpe
& Curran, 2006). Three factors may trigger this redeﬁnition: (i) recalibration, (ii) reprioritization,
and (iii) reconceptualization. Recalibration involves the alteration in an individual’s internal stan-
dards after a new life-changing situation. Reprioritization refers to changes in personal priorities
and values such as valuing health more than income after the announcement of a deadly disease.
Reconceptualization comprises the redeﬁnition of an individual’s standard of health over their life
(Pierret, 2007). Thus, response shift implies a change in the reference point of what good health
means when confronted with an unfortunate diagnosis. Previous research has documented response
shift in patients of asthma, diabetes, epilepsy, hemophilia, breast cancer, and kidney disease (Sharpe,
Butow, Smith, McConnell, & Clarke, 2005; Tessier et al., 2017).
The present study contributes to the literature in four ways presenting an important feature com-
pared to past research. First, we compare short-term versus longer-term adherents to ART to assess
whether patients of HIV reach a steady level of subjective health in the course of treatment adherence.
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We also approximate the response shift phenomenon by investigating whether subjective health is
higher among PLHIV compared to the healthy population. Second, we contrast subjective and objec-
tive measures of health since they evaluate diﬀerent aspects of wellbeing and their adjustment pro-
cesses are likely to diﬀer. Third, our analysis strengthens the existing literature by using a
nationally representative sample of 3625 PLHIV in a resource-poor setting, namely Burkina Faso.
Fourth and most importantly, although there is ample research about hedonic adaptation and
response shift for a range of medical conditions, there is scant evidence about patients of HIV
under ART, especially in resource-poor contexts where income constraints and perceived social
stigma may be more intense. The study that is closest to ours analyses 1700 Australian PLHIV show-
ing that income, employment, presence of social support, self-reports about recent sexual activity and
participation in support groups are strong predictors of subjective health (Koelmeyer et al., 2014).
To test the adaptation and biomedical transition in health we investigate subjective and objective
measures of health analyzing a database with 3625 observations in a cohort study design. The sub-
jective health measure that we employ uses a ﬁve-point Likert scale to provide a qualitative self-
report about patients’ perception of their health status. Rankings range from (1) very bad to (5)
very good health. The objective measure is a physical biomarker and consists of patients’ CD4
counts, which is the measure of disease progression that is most readily available in the Burkinabe
health system. According to WHO (2013), the CD4 count provides an impartial indication about the
state of the immune system of PLHIV. In the empirical analysis of adaptation and biomedical tran-
sition in health measures we employ two steps: First, we assess changes in subjective health and its
socio-economic determinants. Second, we compare the ﬁndings for subjective health with the pre-
dictors of the objective indicator of health.
Adaptation and biomedical transition in PLHIV: From short-term to long-term adherents
PLHIV experience a severe and intense process of adjustment between the early phase of shock after
discovering the disease, and the mature phase of management and acceptance (Kralik, Koch, Price, &
Howard, 2004). The early experience of starting ART is disruptive for a person’s life (Russell & See-
ley, 2010). Treatment initiators struggle to maintain control and a positive outlook on life since they
experience stigma, fear, isolation, distress, and uncertainty about survival (Rhodes, Bernays, &
Terzić, 2009). Incorporating ART in daily routines requires major non-linear adjustments in activi-
ties and living standards that involve many challenges along the way (Sharpe & Curran, 2006).
Accommodating the treatment scheme and the new health condition require drastic adjustments
in activities, relationships, parenting, employment and consumption patterns, leisure, and many
other areas of life (Kralik et al., 2004; Pierret, 2007; Rhodes et al., 2009; Russell & Seeley, 2010; Russell
et al., 2007).
Instead, research demonstrates that patients can return to an improved and healthy status when
adhering to ART in the long-term. Several studies describe how PLHIV experience transformative
and empowering eﬀects after maturing in the management and acceptance of the treatment (Neu-
man, Obermeyer, & MATCH Study Group, 2013; WHO, 2013). By securing survival and recovering
physical strength, long-term adherents take agency and reactivate their life as independent workers
and achievers (Russell & Seeley, 2010). Long-term adherents can even attain the leading status of
experts in their communities becoming valuable resources for new patients and the broader commu-
nity (Pierret, 2007; Russell & Seeley, 2010).
Conceptual framework: Predictions about adaptation and biomedical transition
Assuming the presence of response shift we expect that as PLHIV integrate antiretroviral treatment
into their daily routines they demonstrate higher ratings of subjective health compared to the general
population (Figure 1). PLHIV revalue their state of health since loss aversion changes their percep-
tion of good health. This eﬀect increases their perception of subjective good health. We do not
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anticipate hedonic adaptation as patients experience permanent costs and side eﬀects of the disease.
Thus, response shift will not revert or disappear so that subjective health will stay high and stable
over time (or as long as patients adhere to ART). We hypothesize that the subjective report could
increase among long-term adherents as they continuously feel physically better. Comparatively,
with regard to objective health, we expect that short-term adherents show lower health than the gen-
eral population since they have only recently initiated ART as a response to a deterioration of their
health. In contrast, those patients that remain under ART will improve their objective health status in
the long-term. Long-term adherence to ART can suppress HIV leading to (a close to) normal life.
Furthermore, we also expect adaptation in the determinants of health. Since the early process of
adaptation shifts patients’ priorities, we expect that short-lived pleasures that are sources of immedi-
ate happiness will be positively correlated with the subjective health measure (Pierret, 2007; Russell &
Seeley, 2010). The focus on short-lived pleasures is plausible since patients are aware that ART does
not necessarily work for everybody (Russell & Seeley, 2010; Russell et al., 2007; WHO, 2013). This is
what we refer to as hypothesis HSH,i in Figure 1. In contrast, long-term adherents can return to ‘nor-
mality’ once they have adapted to the disease and have managed to integrate ART in their lives (Pier-
ret, 2007; Russell et al., 2007). In terms of the determinants of subjective health we anticipate that
short-lived pleasures lose their importance in the long-term by shifting personal values towards
economic needs and social success. This is denoted as hypothesis HSH,l in Figure 1. Thus, we expect
the reversal to pre-disease levels in the determinants.
Independent of phase of adherence, we expect that patients of HIV with better nutrition also
report better subjective health (see hypothesis H in Figure 1) (Masa, Chowa, & Nyirenda, 2018).
For the measure of objective health, we expect a sharp and strong biomedical transition from a
very low level in early adherents to a higher level in long-term patients. The existing literature pro-
vides little guidance on determinants of health biomarkers among PLHIV. Nutrition is the only
exception that has systematically shown to support the development of resilience against HIV
(Anema, Vogenthaler, Frongillo, Kadiyala, & Weiser, 2009; Houtzager, 2009; Koethe et al., 2010).
The literature has identiﬁed three pathways: (i) there is an overlap between HIV prevalence and mal-
nutrition (Anema et al., 2009), (ii) PLHIV are more vulnerable to malnutrition than the general
population (Houtzager, 2009), and (iii) malnutrition is a predictor of mortality among PLHIV
(Koethe et al., 2010). Thus, we consider malnutrition as the link between subjective and objective
health, and we expect malnutrition to be negatively associated with both indicators.
Figure 1: Theoretical predictions.
sNotes: The vertical axis displays the level of health and the horizontal axis the duration under ART. SH abbreviates subjective health. The hypothesis
HSH,i is formulated for short-term adherents with respect to subjective health; the hypothesis HSH,l is formulated for long-term adherents with respect
to subjective health; hypothesis H is for all PLHIV and refers to both subjective and objective health.
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Materials and methods
Study setting
Burkina Faso is a land-locked West-African country. According to the Human Development Index
in 2018 the country scores (very) low in human development by ranking 183 out of 189 nations. The
country is ethnically diverse and multilingual where the ‘Mossi’ ethnicity constitutes 50% of the
population.
In 2016, the adult (15–49 years) HIV prevalence rate was 0.8% (UNAIDS-a, 2016). Since 2005, the
prevalence rate has been stable, and by 2010 new HIV infections had decreased by 45% (UNAIDS,
2012). Nevertheless, there are considerable disparities in prevalence rates by place of residence and
region: Prevalence is lower in rural (0.6%) compared to urban areas (2.3%) (UNAIDS, 2012). The
feminization of HIV is also a phenomenon observed in Burkina Faso with two-thirds of the regis-
tered HIV cases being women (UNAIDS-b, 2016).
Burkina Faso provides medical HIV support in 100 public, private and community health centers
located in 13 regions of the country (UNAIDS-a, 2016). Since 2010 antiretroviral medication is free,
and in 2015, Burkina Faso achieved the continuous provision of ART to all patients under treatment.
There are an estimated 95,000 PLHIV in the country, of whom between 46,000 and 70,300 are on
ART (UNAIDS, 2012). By 2016, the coverage rate of ART was 70% (UNAIDS-a, 2016). However,
the challenges of transportation, stigma and time frequently prevent PLHIV to adhere to ART. In
practice, some centers also require patients to pay for specialized medical tests such as the CD4
count. For that reason, not all PLHIV have up-to-date test results in the study.
Another important feature of the Burkinabe context is the presence of HIV/AIDS self-help
groups/associations. These voluntary associations serve as support groups oﬀering regular meetings,
counselling, and occasional ﬁnancial funds for nutrition and medical tests. The main objective of the
self-help groups is to prevent PLHIV from social isolation, leading them to a functional life as indi-
viduals, family members and members of their communities.
Study design
We analyze a nationally representative sample of patients of HIV who undergo ART in Burkina Faso
in 2015. The total dataset comprises 3625 patients randomly selected from 80 health centers across
the 13 health regions of the country. The patients were interviewed between February and May 2015.
Eligibility consisted in being older than 15 years and providing written informed consent. Moreover,
trained enumerators privately administered the survey to ensure conﬁdentiality (Wagner, Oue-
draogo, Artavia-Mora, Bedi, & Thiombiano, 2016). The survey contains information on patients’
subjective health, CD4 counts, as well as demographic and socio-economic characteristics.
Data analysis
Outcome indicators
The outcome indicator for subjective health is based on responses to the survey question ‘How do
you rate your health?’. Responses are given on a ﬁve-point Likert scale ranging from (1) very bad,
(2) bad, (3) fair, (4) good, to (5) very good. We employ the responses in two ways. First, we directly
assess the given health ratings. Second, we build a dichotomous variable combining response cat-
egories (4) and (5) as being in good health, denoted by one and zero otherwise. We analyze both
subjective health variables to assess the sensitivity of our ﬁndings to the deﬁnition of subjective
health.
The measure of objective health is the CD4 count as it provides an indication of the health of the
immune system and no other biomarker is regularly assessed by the Burkinabe health system. The
CD4 count of a healthy person ranges between 500 and 1500 CD4 cells per cubic millimeter of blood.
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PLHIV who have a CD4 count over 500 are in good health whereas those below 200 are at a high risk
of death (WHO, 2013). Similar to subjective health, we analyze the CD4 count directly and by build-
ing a dichotomous variable with patients with CD4 counts above 500 (in good health), coded as one,
and zero, otherwise.
Control variables
As determinants of good health we consider an individual’s nutritional status, demographic, edu-
cational and economic characteristics, and two related variables: (i) whether the individual partici-
pates in an HIV/AIDS self-help group, and (ii) whether the individual had sexual intercourse in the
week prior to the survey. We capture nutritional status employing weight. Ideally, we would have
used BMI to proxy nutrition but we do not have height measurements for the majority of the
sampled individuals. The individual-level demographics are gender, age, marital status, religion
and ethnicity.
Additionally, we control for household demographics. The household demographics capture
household size using: (i) whether the individual has children, and (ii) the share of male and female
individuals above 15 years. The latter two variables show whether the household has female adults
and capture the possibility of labor sharing. We also use four educational categories and a binary
variable for ﬂuency in French. We compare patients with primary, basic secondary and higher edu-
cation to no formal education (excluded category).
Three variables reﬂect the economic situation of the patient: (i) an indicator evaluates active work;
(ii) there is information on individual income; and (iii) we include whether the individual comes
from an agricultural household. Moreover, we use a binary variable to indicate whether the patient
participates in an HIV/AIDS self-help group. Finally, we control for sexual intercourse in the last
seven days. Because sexual transmission is one of the major transmission channels of HIV, there
have been considerable sensitization eﬀorts around HIV and sex (Kalichman, Carey, & Johnson,
1996). Therefore, we consider information about sexual activity a potential determinant of the well-
being of PLHIV.
Empirical speciﬁcation
We employ descriptive and multivariate analyses to examine our predictions. First, we carry out an
independent sample t-test for a comparison of means of the outcome variables. Second, we
implement a linear regression model for the multivariate analysis. As a robustness check we make
use of an ordered probit model for the subjective health ratings. We specify the following model
for patient i who has attended health center c to assess the determinants of health across the tran-
sition path:
Yic = b0 + b1Malnutric + b2Demoic + b3Edu Ecoic + b4Groupic + b5Sexic + lc + 1ic, (1)
where Yic represents either subjective or objective health. We control for malnutrition using weight
(Malnutric) and the demographic variables are denoted by Demoic. To adjust for non-linearities we
include weight and its squared term.1 In a second step we add the educational and economic controls
represented by Edu_Ecoic and, in a third step we add two related variables: Groupic capturing the
membership in an HIV/AIDS self-help group, and Sexic comprising active sexual intercourse in
the last seven days. In all speciﬁcations we include health center-speciﬁc eﬀects (λc) to capture diﬀer-
ences in infrastructure, local traditions, local policies, and geography. The ﬁxed eﬀects also address
concerns about context-speciﬁc perceptions of the subjective health rations. The standard errors are
clustered at the health centre level to account for correlations in the unobservable characteristics (εic).
We split our sample into two groups to allow for a comparison of cohorts within our sample:
short-term and long-term adherents. We divide the sample at 24 months of adhering to ART.
Three criteria guide this choice. First, the recent medical literature on HIV demonstrates that
PLHIV experience the strongest psychological and biological changes during the ﬁrst two years
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on ART (Russell et al., 2007). Second, current qualitative evidence explains how the early challenges
that PLHIV face in quality of life and objectives become more mature and complete after two years
(Kralik et al., 2004; Rhodes et al., 2009; Russell et al., 2007; WHO, 2013). And third, drop-out rates
are higher during the initial two years of adherence to ART (Fox & Rosen, 2010; Rosen, Fox, & Gill,
2007). But there is limited evidence on the psychological and physical evolution of PLHIV after two
years of adherence to ART. By splitting the sample at 24 months we capture the most prominent
diﬀerences between shorter and longer-term ART adherents. Hence, we estimate Equation (1) sep-
arately for the two cohorts of HIV patients in our database to compare short-term (≤24 months)
versus long-term adherents (>24 months).
Results
This section contains four parts. First, we introduce the characteristics of our sample. Second, we
provide descriptive statistics for the health outcomes. The third part outlines adaptation in the pre-
dictors of subjective health and the fourth part shows the results for the transition in the determi-
nants of the objective health indicator.
Descriptive statistics
Descriptive statistics: Determinants
Descriptive statistics are presented in Table 1. The average age of a patient in our sample is 41.3 years
and the majority are female (69%). The high rate of female PLHIV is not unusual and is commonly
referred to as the feminization of HIV (Quinn & Overbaugh, 2005). But the large share of women
may simply reﬂect a higher detection rate as in Burkina Faso HIV testing is part of antenatal
care. Likewise, sex diﬀerences in health-seeking behaviors between Burkinabe women and men
may also explain the lower level of ART enrolment by men (Auld et al., 2015).
The average household size is 7 which is similar to the average household size of 7.4 reported in
the 2014 Burkina Faso Continuous Multisector Survey (Enquête Multisectorielle continue) (World
Bank, 2017). The majority of respondents have children (89%) and are married or live in cohabita-
tion (57%). Among short-term adherents the share of married individuals is larger, namely 59.6%
versus 55.8% among long-term adherents (p-value = 0.066). A considerable share of the sample
loses their partner in the course of the disease. We observe nearly 23.7% of widows/widowers
among long-term adherents versus 18.1% among short-term patients (p-value = 0.000). We also
report the share of working age (fe)males in the households of the respondents to capture intra-
household demographics. The average household has a share of 26.4% (35.9%) (wo)men. Muslims
account for roughly half the sample (50.7%), Christians for 44.9%. Mossi represent the main ethni-
city with 52.6% of respondents, which is similar to oﬃcial country statistics.
More than half the sample has no formal education with no diﬀerences between short-term and
long-term patients. Concerning economic characteristics, we observe that long-term adherents are
qualitatively speaking 3.3 percentage points more likely to report that they are actively working.
This is reasonable as survival encourages patients to continue their life and work.
Almost 40% of the patients are members of an HIV/AIDS self-help group. This ﬁgure highlights
that Burkina Faso is a country with very active associations. However, participation in these groups is
not very prominent among short-term adherents (24.9%). It increases among long-term adherents to
almost 50% (p-value = 0.000). The literature conﬁrms this ﬁnding as social isolation and stigma are
an initial reaction in the process of adjustment to the disease (Russell & Seeley, 2010; Russell et al.,
2007). Lastly, about 37% of individuals had sexual intercourse in the week prior to the survey.
Descriptive statistics: Outcome indicators
The self-assessed health rating is very high with an average of 4.36 out of 5 and 92% (n = 3625) of
patients report that they are in good or very good health. This is a substantially higher ﬁgure
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compared to the general population. According to the latest World Values Survey for Burkina Faso
in 2007, the general population reports an average rating of 2.96 out of 4 (after transforming the scale
for comparison), and only 72% (n = 1519) report good subjective health. This ﬁnding is consistent
with previous evidence on the response shift. Amongst short-term patients we observe an average
health rating of 4.3, whereas longer-term adherents have an average of 4.4. This diﬀerence is
small albeit statistically signiﬁcant (p-value = 0.000) showing that while response shift continuous
after 24 months, the main force driving the shift occurs in the initial 24-months.
The response shift phenomenon is further highlighted when considering the share of individuals
who report being in (very) good health. Among the short-term patients this share amounts to 89.6%
(n = 1408) while among the long-term adherents the share is 93.7% (n = 2217). The diﬀerence of 4.1
percentage points corresponds to a small positive and statistically signiﬁcant diﬀerence between the
two cohorts (p-value = 0.003). Thus, we document a response shift in subjective health which occurs
quickly and does not change greatly over time.
Furthermore, we ﬁnd strong patterns of biomedical transition between short-term and long-term
adherents.2 Short-term patients have an average CD4 count of 388 while for long-term adherents it is
490 (p-value = 0.000). Similarly, the share of short-term patients in good health is 26.6% whereas it is
42.3% among long-term adherents. The increase in the CD4 count is consistent with medical and
Table 1. Descriptive statistics.
Full sample Short-term patients Long-term patients
Diﬀerence in
means
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. p-value
Weight 59.929 10.646 59.106 10.729 60.451 10.562 0.012
Demographic variables
Participant is female 0.690 0.463 0.678 0.468 0.697 0.460 0.257
Age 41.274 9.438 39.376 9.706 42.479 9.063 0.000
Household size 6.807 5.191 6.803 5.285 6.810 5.132 0.980
Participant has children 0.888 0.315 0.879 0.326 0.894 0.308 0.228
Share of women above 15 0.359 0.212 0.361 0.225 0.357 0.204 0.777
Share of men above 15 0.264 0.199 0.252 0.189 0.272 0.204 0.011
Marital status (Excluded category: Divorced separated)
Married 0.572 0.495 0.596 0.491 0.558 0.497 0.066
Widow 0.215 0.411 0.181 0.385 0.237 0.425 0.001
Single 0.153 0.360 0.159 0.366 0.148 0.356 0.477
Religion (Excluded category: Other and none)
Muslim 0.507 0.500 0.561 0.496 0.473 0.499 0.007
Christian 0.449 0.497 0.398 0.490 0.482 0.500 0.005
Main ethnicity: Mossi 0.526 0.499 0.529 0.499 0.524 0.500 0.905
Education (Excluded category: No formal education)
Primary 0.290 0.454 0.277 0.448 0.299 0.458 0.305
Secondary and higher 0.198 0.398 0.192 0.394 0.201 0.401 0.625
French is main language used 0.101 0.301 0.112 0.316 0.093 0.291 0.213
Economically active 0.357 0.479 0.337 0.473 0.370 0.483 0.261
Income in 1000 FCFA 14.532 59.783 13.987 59.834 14.878 59.761 0.717
Lives in agricultural household 0.546 0.498 0.513 0.500 0.568 0.495 0.253
Member of a self-help group 0.398 0.490 0.249 0.433 0.493 0.500 0.000
Sexual intercourse in last 7 days 0.366 0.482 0.364 0.481 0.367 0.482 0.920
Outcome indicators
Subjective health rating (Likert scale 1–
5)
4.358 0.649 4.298 0.686 4.396 0.622 0.035
Share of positive health ratings 0.921 0.270 0.896 0.306 0.937 0.243 0.003
CD4 count 454.297 229.338 388.381 214.086 489.601 229.509 0.000
Indicator of good health (CD4 count >
500)
0.368 0.482 0.266 0.442 0.423 0.494 0.000
Notes: The total number of observations is 3625. The subsample of antiretroviral short-term adherents consists of 1408 obser-
vations, the subsample of long-term patients consists of 2217 observations. For the CD4 count only 835 (1559) observations
are available for the subsample of antiretroviral short-term (long-term) patients. The comparison of means between short-
term and long-term adherents accounts for clustering of the error term at the health center level.
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economic research demonstrating the eﬃcacy and usefulness of ART to boost CD4 counts in PLHIV
(WHO, 2013). Notably, the contrasting evolution between the sharp change in CD4 counts and the
slow change in the subjective health measure suggests that while both indicators are useful and infor-
mative, they measure diﬀerent dimensions of wellbeing. A pairwise correlation between subjective
health and the CD4 count yields a small (4%) albeit statistically signiﬁcant (p-value = 0.059)
correlation.
In sum, subjective health is an omnibus measure, contrarily to the CD4 count, and includes both
physical and psychological aspects. The rapid adjustment in subjective health may occur as reaction
to obtaining ART and the sense of relief that comes with acquiring a new lease of life. Instead,
psychological factors inﬂuence less the objective measure, which is mainly driven by the use of anti-
retroviral medication. Therefore, both health measures should not be used as substitutes in this
context.
Adaptation in subjective health
In Table 2 we present the determinants of subjective health for short-term versus long-term
patients. The outcome variable is a ﬁve-point Likert scale rating of subjective health. Three results
stand out that are similar across cohorts: First, individuals with better nutritional status also report
higher subjective health. The coeﬃcient is small albeit statistically signiﬁcant. A one standard devi-
ation increase in weight (10.65) increases subjective health by 0.23 to 0.28. This increase is small
given that the average subjective health rating is 4.4. Although small, the eﬀect of one sample stan-
dard deviation increase in weight (10.65) amounts to 35% of the sample standard deviation of sub-
jective health (0.65).3
Second, being economically active is a positive determinant of subjective health for short-term
and long-term adherents. We observed in the ﬁeld and in the literature that for the former, having
a paid task gives them purpose and meaning in a period where they are experiencing emotional
distress. Suspending work promotes feelings of solitude, low self-esteem and poor outlook (Neu-
man, Obermeyer, & MATCH Study Group, 2013; Rhodes et al., 2009; Russell & Seeley, 2010; Rus-
sell et al., 2007). For long-term adherents, having economic activity and income secures household
wellbeing. This implies that general economic wellbeing regains importance in long-term patients
once they have secured their survival (Kralik et al., 2004; Russell & Seeley, 2010; Russell et al.,
2007; WHO, 2013).
Third, adherents from households with a larger share of women above 15 years report higher sub-
jective health. In the ﬁeld, we found that women are more likely to be supportive in work share
arrangements. Since two-thirds of our sample consists of women, this ﬁnding is not particularly sur-
prising but only highlights the collectivist culture of Burkina Faso. Note that the relationship
becomes more pronounced for long-term ART patients showing that help from family members
might be considered more important in the long-run.
Next, we identify two main determinants of subjective health among short-term patients. First, we
observe that individuals who have children report higher subjective health. The eﬀect is 16% to 18%
of a standard deviation in subjective health. Second, enjoying the short-lived pleasure of sexual inter-
course is positively associated with subjective health among short-term patients. The estimate of 0.12
explains as much as 18% of the standard deviation in subjective health. This ﬁnding shows that indi-
viduals who are in the early phase of disruption and adjustment place a relatively larger importance
for living now and enjoying the current happiness of life.
In contrast, for long-term adherents the (short-term) eﬀects of having children and sexual inter-
course fully vanish. We ﬁnd a shift in determinants away from short-lived and subjective sources of
joy towards purely economic and practical considerations. Income is positively and statistically sig-
niﬁcantly associated with the subjective health of long-term patients.4 While the economic eﬀect is
small –a one standard deviation increase in income (59.78) increases subjective health by 0.02– it
indicates that economic concerns gain importance in the long-run. A second ﬁnding shows that
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members of agricultural households report lower subjective health in the long-term. This is not sur-
prising since the agricultural households in the sample are poor and engage in labor-intensive activi-
ties. Thus, this result supports the notion that economic concerns regain importance among long-
term adherents. In addition to economic factors, we ﬁnd that married individuals report higher sub-
jective health. Being married increases subjective health by 17% of a standard deviation and supports
the idea of a positive eﬀect of stable family arrangements for long-term antiretroviral patients.
Finally, we ﬁnd a small negative eﬀect stemming from age.
To assess the robustness of our ﬁndings we employ two additional models. First, we estimate a
model employing a dichotomous subjective health variable coding (very) good health as one and
zero otherwise. The results conﬁrm the patterns discussed above suggesting that the ﬁndings are
not sensitive to the scaling or the deﬁnition of the outcome variable. Second, we employ an ordered
probit model for the subjective health ratings and the ﬁndings are again similar to those discussed
above (results not shown).5
Table 2. Determinants of subjective wellbeing for ART short-term versus long-term patients (Outcome variable: Likert scale rating
of subjective wellbeing).
Short-term patients Long-term patients
(1) (2) (3) (4) (5) (6)
Weight 0.028** 0.026** 0.025** 0.024*** 0.023*** 0.023***
(0.012) (0.012) (0.012) (0.006) (0.006) (0.006)
Weight2 −0.000* −0.000* −0.000 −0.000*** −0.000*** −0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Participant is female 0.034 0.038 0.050 −0.005 0.003 0.005
(0.052) (0.052) (0.052) (0.036) (0.037) (0.039)
Age −0.003 −0.003 −0.003 −0.003** −0.003** −0.003**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Household size −0.003 −0.003 −0.003 0.002 0.002 0.002
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Has children 0.114** 0.106** 0.095* 0.043 0.038 0.039
(0.052) (0.051) (0.052) (0.049) (0.050) (0.049)
Share of women above 15 0.133* 0.130* 0.117 0.154** 0.138** 0.134**
(0.077) (0.077) (0.074) (0.063) (0.063) (0.063)
Share of men above 15 0.028 0.041 0.045 −0.042 −0.034 −0.038
(0.095) (0.097) (0.096) (0.068) (0.069) (0.070)
Marital status (Excluded category: Divorced, separated)
Married 0.142 0.139 0.107 0.112** 0.109* 0.102*
(0.086) (0.087) (0.086) (0.055) (0.056) (0.055)
Widow 0.115 0.099 0.100 0.063 0.054 0.056
(0.095) (0.095) (0.096) (0.057) (0.057) (0.056)
Single 0.076 0.074 0.061 0.093a 0.093 0.092*
(0.083) (0.084) (0.084) (0.058) (0.056) (0.054)
Education (Excluded category: No formal education)
Primary −0.046 −0.043 −0.026 −0.028
(0.048) (0.048) (0.027) (0.027)
Secondary and higher −0.097 −0.094 −0.058 −0.058
(0.060) (0.058) (0.046) (0.046)
Agricultural household −0.024 −0.028 −0.059* −0.065*
(0.059) (0.058) (0.032) (0.033)
Economically active 0.128** 0.110** 0.082** 0.078**
(0.051) (0.049) (0.034) (0.035)
Income in 1000 FCFA −0.000 −0.000 0.000** 0.000**
(0.000) (0.000) (0.000) (0.000)
Member of a self-help group 0.000 0.051
(0.076) (0.033)
Sexual intercourse in last 7 days 0.120*** 0.047
(0.031) (0.035)
Notes: OLS results. The total number of observations for antiretroviral short-term (long-term) patients is 1408 (2217). The number of
health centers, i.e. ﬁxed eﬀects, is 74 (75) for antiretroviral short-term (long-term) patients. All regressions include control vari-
ables for religion (Christian, Muslim), ethnicity (Mossi) and French being the main language but coeﬃcients are not shown. Stan-
dard errors are clustered at the health center level. ***/**/* indicate signiﬁcance at the 1/5/10% level, respectively.
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Biomedical transition in objective health
Table 3 presents the results associated with the determinants of objective health.6 Three patterns per-
sist throughout the adaptation process. First and similar to subjective health, weight is positively
associated with the objective health measure. The eﬀect is larger for short-term patients but persists
for long-term patients. An increase in weight of one standard deviation (10.65) increases the CD4
count of short-term patients by about 90. This ﬁnding suggests that weight is the link function
between the two health measures.
Second, while there is no gender diﬀerence in subjective health, we ﬁnd strong gender diﬀerences
in the objective indicator of health. Across treatment stages, women have a CD4 count that is at least
50 counts higher on average. This is consistent with the pattern found in the data that women have
spent a longer duration on ART as compared to men. Third, individuals who are members of self-
help groups have substantially higher CD4 counts.
Table 3. Determinants of CD4 counts for ART short-term versus long-term patients.
Short-term patients Long-term patients
(1) (2) (3) (4) (5) (6)
Weight 9.160** 9.637*** 9.040** 4.566 4.505 4.876*
(3.626) (3.616) (3.607) (2.839) (2.867) (2.884)
Weight2 −0.048* −0.050* −0.046 −0.018 −0.019 −0.020
(0.028) (0.028) (0.028) (0.019) (0.019) (0.019)
Participant is female 57.466*** 55.070** 54.666** 51.719*** 54.272*** 53.584***
(21.068) (23.290) (24.018) (14.390) (14.496) (14.538)
Age −1.842** −2.117** −2.143** −0.292 −0.036 −0.124
(0.826) (0.820) (0.840) (0.810) (0.827) (0.798)
Household size −0.493 −0.946 −0.838 −2.083** −1.905** −1.833*
(1.533) (1.377) (1.413) (0.930) (0.954) (0.946)
Has children −3.387 −3.788 −5.763 −11.796 −12.474 −11.107
(23.089) (23.346) (23.408) (20.692) (20.964) (20.963)
Share of women above 15 −18.446 −15.414 −15.806 14.122 10.723 9.275
(43.266) (43.079) (43.377) (26.891) (27.046) (27.443)
Share of men above 15 5.413 18.179 18.710 −5.769 −4.526 −6.589
(33.469) (33.016) (32.369) (32.991) (32.328) (33.279)
Marital status (Excluded category: Divorced, separated)
Married −25.954 −27.157 −25.209 62.762** 64.877** 67.259**
(27.049) (28.009) (26.757) (26.927) (27.050) (26.508)
Widow −23.927 −28.610 −27.410 50.439** 53.879** 54.593**
(31.160) (31.343) (30.752) (24.684) (24.912) (24.721)
Single 3.191 11.418 15.605 72.332** 69.899** 71.633**
(33.971) (33.528) (33.084) (29.393) (28.976) (28.871)
Education (Excluded category: No formal education)
Primary −32.832 −31.393 8.967 8.192
(20.234) (19.714) (12.571) (12.495)
Secondary and higher −40.085 −41.162* 54.838** 53.417**
(24.148) (23.809) (21.509) (21.519)
Agricultural household 37.454 34.771 −18.043 −20.436
(24.118) (24.158) (19.710) (19.593)
Economically active 1.670 0.166 9.163 6.003
(19.484) (20.814) (14.955) (14.957)
Income in 1000 FCFA 0.002 0.002 −0.017 −0.012
(0.238) (0.242) (0.069) (0.070)
Member of a self-help group 38.341** 38.160***
(17.483) (13.961)
Sexual intercourse in last 7 days 7.443 3.794
(20.172) (15.614)
Notes: OLS results. The total number of observations for antiretroviral short-term (long-term) patients is 835 (1559). The number of
health centers, i.e. ﬁxed eﬀects, is 67 (67) for antiretroviral short-term (long-term) patients. All regressions include control vari-
ables for religion (Christian, Muslim), ethnicity (Mossi) and French being the main language but coeﬃcients are not shown. Stan-
dard errors are clustered at the health center level. ***/**/* indicate signiﬁcance at the 1/5/10% level, respectively.
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Moreover, we also identify treatment stage-speciﬁc determinants. We ﬁnd an interesting sign
reversal with respect to being married. Short-term adherents who are married report a CD4
count that is roughly 25 counts lower but statistically insigniﬁcant. Since early PLHIV experience
feelings of stigma, fear, and isolation, it might be that the closeness of living as a married couple
makes it harder for short-term patients to (secretly) take their medication (Pierret, 2007; Rosen
et al., 2007; Russell & Seeley, 2010). However, for long-run adherents, marriage increases CD4 counts
and the coeﬃcient is precisely identiﬁed. The eﬀect is similar to an increase of at least 60 counts. A
similar sign reversal is present in patients with secondary or higher education. Initially, patients that
are more educated have lower CD4 counts compared to non-educated individuals but the eﬀect
reverts for long-term patients. While we do not ﬁnd any direct income or economic eﬀects, we
observe that long-term adherents who live in large households are worse oﬀ. Reducing household
size by one sample standard deviation (5.19) increases their CD4 count by roughly 10 counts.
To assess the robustness of our results we also employ an indicator variable of objective health.
Individuals are coded as healthy who have a CD4 count of 500 or above. We identify the same deter-
minants and dynamics as for the model with the counts.7
Overall, the biomedical transition is more pronounced than changes in subjective health. More-
over, the changes occur at diﬀerent speeds indicating that subjective and objective health measures
capture diﬀerent aspects of patient wellbeing.
Discussion
We contribute to the literature on response shift by examining temporal changes in subjective and
objective health amongst PLHIV. We also examine the socio-economic determinants of these
health outcomes between a cohort of short-term (24 months or less) and long-term patients
(more than 24 months). To examine the adaptation process we employ a nationally representative
sample of PLHIV undergoing ART in Burkina Faso. The subjective health measure employs a
qualitative 5-point Likert scale from very poor (1) to very good (5) health, while the objective
measure uses the CD4 count.
We ﬁnd a small and statistically signiﬁcant increase in self-reported good health from short-term
to longer-term patients (90% to 94%, p-value = 0.000). We also ﬁnd that there is response shift in
subjective health resulting in a higher proportion of patients rating their health as good (92%) as
compared to the general population (72%). A comparison of determinants of subjective health
between short-term and longer-term patients shows that patients have diﬀerent priorities, objectives
and values between the two ART phases. In the cohort of short-term patients we ﬁnd that the pres-
ence of children and recent sexual intercourse increases their subjective health. In longer-term
chronic patients we ﬁnd that economic and practical considerations determine their subjective
health. Thus, we observe a considerable shift in the predictors of subjective health over time.
We contrast changes in subjective health with the biomedical transition using a measure of objec-
tive health. Contrary to subjective health we ﬁnd a gradual process of adjustment in the CD4 count.
The CD4 count of short-term antiretroviral patients is about 100 counts lower compared to long-
term adherents. The transitional dynamics in the determinants of the objective measure show
that in the short-term more educated individuals have lower CD4 counts. However, in the long-
term, highly educated individuals have better biomarkers. Another interesting ﬁnding is that
while across disease stages men and women do not diﬀer in subjective health, females have consider-
ably higher health biomarkers. This raises the need for gender-speciﬁc responses to HIV/AIDS.
Overall, the ﬁndings indicate that subjective and objective measures of health capture diﬀerent
aspects of wellbeing. The subjective health measure provides an overly optimistic indication while
the objective measure underestimates the actual beneﬁcial eﬀects of ART (in particular at ART
initiation). Nutrition is the only parameter that consistently predicts higher levels of subjective
and objective health across disease stages. Thus, our research provides further evidence for integrat-
ing food support and nutritional training within the existing system of HIV care. This fact is
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particularly important in the current situation of funding uncertainties and competing budget pri-
orities (Dolan & Kahneman, 2008; Loewenstein & Ubel, 2008).
The study is not free from limitations: First, the research suﬀers from drawbacks that are inherent
to the analysis of self-reported data. The results may comprise reporting errors and biases if the par-
ticipants have systematically misinterpreted scales and/or questions. To the extent possible we aimed
at limiting this source of bias by carefully training our enumerators. In addition, the response ratings
may vary across patients’ understandings, believes and sociocultural contexts. Since all patients are
from Burkina Faso we consider the results valid for the country but it needs to be empirically veriﬁed
whether our results are generalizable to other African countries. Second, patients might report good
health in response to survey questions as signaling mechanism of good adherence. However, this
hypothesis has shown no real eﬀects in other chronic diseases (Parkinson) (Dolan & Kahneman,
2008; Skogar et al., 2012). Moreover, even if there is over-reporting about the quality of health,
our ﬁndings would hold although the underlying mechanisms would change. Response shift
would not be due to a change in the internal reference point but vis-à-vis the outside world.
Third, the diﬀerences in sample sizes across short-term versus longer-term patients is likely to
aﬀect precision and comparability of our estimates. Note that the overall sample of 3625 observations
is a nationally representative, random sample of PLHIV in Burkina Faso. The sample split was intro-
duced with respect to the duration under ART and the resulting imbalance in the sample size
between short-term and longer-term patients is merely a representation of the study context, i.e.
patients can prolong their life substantially by adhering to ART. Importantly, both sub-samples
include more than 1400 patients and are similar in the number of observations to other international
surveys that are often used for micro and macro cross-country comparisons such as the Worlds
Values Survey (n = 1500) and Afro-Barometer Survey (n = 1200). Therefore, we expect the estimates
to be precise and the comparison to be credible.
In sum, this research highlights the variations in patients’ health outcomes and predictors across
the diﬀerent stages of the disease. Treating all individuals under ART in the same way, independently
of how long they have been taking medication, is likely to miss out the variability in living situations
and constraints of short-term versus long-term patients. Thus, the study advances our understand-
ing of adaptation processes of PLHIV. We need to acknowledge adaptation to the disease and design
health programs away from one-size-ﬁts-all solutions to stage of disease-speciﬁc support and coun-
seling. Incorporating adaptation processes in the design of health programs allows us to develop bet-
ter tailored and ultimately more cost-eﬃcient support strategies (Loewenstein & Ubel, 2008; WHO,
2013). In conceptualizing policies, we should focus on ameliorating treatment and resilience man-
agement by accounting for situational and context-speciﬁc factors and the possibility that these
are likely to change in the course of the disease. A recent systematic review about mobile phone inter-
ventions (SMS/IVR/calls) to support PLHIV on ART in low and middle-income countries suggests
that eﬀective tools still need to be found to accompany PLHIV in the long-run (Demena, Artavia-
Mora, Ouedraogo, Thiombiano, & Wagner, forthcoming). The research at hand suggests that it is
particularly important to diminish obstacles to ART continuation and to recognize the needs of
PLHIV depending on their speciﬁc demographic, economic, social and physical characteristics,
especially given that HIV is nowadays a life-long chronic condition that societies must bear. Related,
additional research should examine the generalizability of the presented results for other African
countries and for other life-threating diseases (i.e. Tuberculosis).
Notes
1. According to WHO only 5.2% of the total Burkinabe population is obese (WHO, 2016). As comparison, in the
United States adult obesity rates exceed 35% in ﬁve states, the lowest rate is 22.3% (SOB, 2017).
2. The average CD4 count is 454.3. The share of individuals with objective good health is 36.8% (CD4 count of 500
or above).
3. Note that for the sample at hand, the negative impact of the squared weight term is negligible since it is almost
zero. It only aﬀects individuals with a weight above 170 kilograms. None of the respondents weighs that much.
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4. For short-term patients, income is negatively and insigniﬁcantly associated with subjective health.
5. Detailed results are omitted for the sake of brevity but available from the authors upon request.
6. Information on CD4 counts was collected directly from health facility records and is not based on patients’ self-
reported recollections. Trained hospital staﬀ provided the information. For conﬁdentiality reasons we did not
have access to the health facility records. The CD4 count is available for 66% of the patients (2,394 of 3,625) and
as discussed earlier, on average, it increased from 388 among short-term patients to 490 among long-term
adherents.
7. Detailed results are omitted for the sake of brevity but available from the authors upon request.
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